INTRODUCTION
The extreme loading conditions generated by blasts that result from terrorist attacks or accidental explosions can cause devastating consequences for structures and their occupants. Loss of life and injuries to occupants can result from many causes, including direct blast-effects, structural collapse, debris impact, fire, and smoke. In addition, major catastrophes resulting from gas-chemical explosions result in large dynamic loads, greater than the original design loads of many structures. Disasters such as the terrorist bombings of the U.S. embassies in Nairobi, Kenya and Dares Salaam, Tanzania in 1998, the Khobar Towers military attacks in Dhahran, Saudi Arabia in 1996, the Murrah Federal Building in Oklahoma City in 1995, and the World Trade Centre in New York in 1993 have demonstrated the need for a thorough examination of the behaviour of columns subjected to blast loads.
The column in a building is the most important element. The blast load induces lateral deformation in the column causing axial forces to form a couple which results in additional lateral deformation and bending in the column. Sometimes, one or more columns get damaged due to excessive deformation causing change in load distribution path in the structural elements above such as beams and slabs. This may result in progressive failure of the structure. In the present paper, a column from a steel-moment-framed building is subjected to blast loading scenarios for blasts occurring outside the building and at ground level. The spherical charge is placed at various locations with variable weight and standoff distances. The column is modeled in ANSYS Autodyn ® maintaining its restraints and axial loads as in the main building. Response of the column is obtained for different blast scenarios.
II. BACKGROUND
In 1971, Dewey and Dewey [1] introduced the effect of spherical and hemispherical TNT in blast waves and determined the density throughout the flow by application of the Lagrangian conservation of mass equation which used for calculating the pressure by assuming the adiabatic flow for each air element between the shock fronts. According to Dharaneepathy [2] , a good prediction of the blast pressures is quite important blast-resistant design. The distance of blast location from the structure is an important parameter, governing the magnitude and duration of the blast loads. Ngo and Mendis [3] gave an overview on the analysis and design of structures subjected to blast loads phenomenon for understanding the blast loads and dynamic response of various structural elements. This study helped creating design considerations against extreme events. Jinkoo et al. [4] in showed that beam yield strength was most important parameter in moment resisting frame buildings and column yield strength in dual system building. There is a need to study behaviour of columns when subjected to high velocity impacts or blast loads since their response affects a significant portion of the building.
III. METHODOLOGY ADOPTED
The three-storey steel moment frame office building considered herein consists of 4 bays @ 9.15 m and 2 bays @ 9.15 m in the two directions, respectively with storey height of 3.96 m (Fig. 1) . Slab thickness is taken as 0.125 m. The building has been designed for gravity, wind, and seismic loads. The modelling of the building is done in ANSYS Workbench [5] . I-sections are used for beams and column cross-sections (American section W14x74). The front middle column at ground storey is isolated for the present study and modelled in ANSYS Autodyn. The blast simulation has been done using JWL equation of state for TNT in air medium. The column is subjected to four different scenarios of blast occurring at ground level-at standoff distances of 3 m and 5 m, each with TNT charge weights of 50 kg and 100 kg. The response of the column is captured at two gauge points: (i) at 0.5 m above ground support, and (ii) mid-height of the column, which are depicted in Fig. 2 . 
IV. RESULTS AND CONCLUSION
After the application of blast load, the pressure contours generated are shown in Fig. 3(a) . The peak pressure vs time is also shown in Fig. 3(b) which shows that the pressure first increases rapidly and then decreases with the blast progression. Figures 4(a) , (b) and (c) show pressure contours on and around the column, maximum principal strain, and stress variation in the column along with deformed shapes, respectively for illustration purpose after 1.47 milliseconds of the detonation for the first scenario. 
